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Any Man, though of an Ordinary Ca- 
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Given Plane. 


However ſcituated : Only with the help 


of a ſtraight RULER and a pair of 


COMPASSES; And without any 
Arithmetical Calculation, 
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IL TETTEE ET PREP EEE LEI 
MEGHANICK 


DYALLING:. 


Deſcription of Dyalling. 


Talling originally is a Mathematical Science, 
attained by the Philoſophical contemplation 
of the motion of the Sun, the motion of the 


Shaddow, the Conſtitution of the Sphere, 
the Scituation of Planes, and the conſideration of Lines. 


Explanation. 


HE motion of the Sun is regular, it moving 
equal Space in equal Time; But the motion of 
the Shaddow irregular in all parts of the Earth, unleſs 
under the two Poles, and that more or leſs according 
to the Conſtitution of the Sphere and ſcituation of the 
Plane. And therefore Scientifick Dyaliſts by the Geo- 
metrick conſiderations of Lines, have found out Rules 
to mark out the irregular motion of the Shaddow in all 
Latitudes, and on all Planes, to comply with the regu- 
lar motion of the Sun. And theſe Rules of adjufting the 
motion of the Shaddow to the motion of the Sun may 
be called Scientifick Dyalling. 
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But though we may juſtly account Dyallyg original- 
ly a Science, yet fuch hath been the Generofity of many 
of its ſtudious Contemplators, that they have commu- 
nicated their acquired Rules; whereby it is now be- 
come to many of the Ingenious no more difficult than 
an Art, and by many late Anthors fo intituled : Nay 
more, by this ſmall Treatiſe it will ſcarce be accounted 
more than a Mannal Operation; for, though (hitherto ) 
all the Authors I have met with ſeem to preſuppoſe 
their Reader to underſtand Geometry, and the projeting 
of the Sphere already, or elſe endeavour in their Works 
to make him under{tand them, as if they were ablolute« 
ly neccflary to be known by. every one that would 
make a Dyal, when as in truth (the contemplative 
pains of others aforeſaid conſidered) they are not ; but 
indeed are only uſeful to thoſe that would know the 
reaſon of Dyalling. Thus they do not only diſcourage 
young beginners, but alſo diſappoint many Gentlemen 
and others that would willingly either make them 
themſelves, or ſet their Workmen about them, if they 
knew how to make them. 

This little Piece I have therefore compoſed for the 
help of thoſe who underſtand neither the Projeion of 
the Sphere, or Geometrical Operations: Only, if they 
know how'to draw a ſtraight Line between two Points 
by the ſide of a Ruler, deſcribe a Circle with a pair of 
Compaſles, ere&t a Perpendicular, and draw one Line 
parallel to another, they may know how to draw a 
Dyal for any given Plane, however ſcituated in any 
Latitude. 

But perhaps theſe two laſt little Tricks are not known 
to all new beginners, therefore I ſhall ſhew them. Firſt, 
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How to ered a Perpendicular. For Example, in Fig. 1, 


Upon the Line A B you would erect a Perpendicu- 
lar to the Point C : Place one Foot of your Compaſles 
upon the point C, and open the other to what diſtance 
you pleaſe ; For Example, to the point A, make there 
a mark ; then keeping the firſt Foot s 
{till in C, turn the other Foot to- 
ward B, and make there another 
mark ; then” open your Compaſles. 
wider, ſuppoſe to the length A B, 
and placing one Foot in the point | 
A, with the other Foot deſcribea 4+ __ _<______ B. 
ſmall Arch over the point C, and , *9* 


TD 
Ft, 4 


removing the Foot of your Com- 

paſſes to the point B, with the o© ' , + 5 
ther Foot deſcribe another ſmall / A, * 
Arch, to cut the firſt Arch, asat D. / \ 
Then lay your ſtraight Rulerto the *— r — ZONED 
point where the two ſmall Arches 


cut each other, and upon the 


point C, and by the fide of the Ru- : \'—&} 
ler draw the Line C D, which ſhall | \ 
be a P dicular to the Line AB. _ 
e a Perpendicular to the Line A >  W-. 
Another way with once opening the Tin 8 
Compaſſes, as by Fig. 2. 123 
Draw the Line A B, and place , D” 


one Foot of your Compaſſes upon 

the point you would have the Per- a _ 

pendicular ereQted,asat the point C,  - ... | 

and with the other foot deſcribe the Semi-Circle A 4bB, 

then placing one Foot in B, extend the other Foot tob, 
in 


P 


— 
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in the Semi-Circle ; and keeping that Foot in b, extend 
the other Foot to D, and make there a ſmall Arch: 
Then remove one Foot of your Compaſſes to A, and 
extend the other Foot to 4 in the Semi-Circle, and keep- 
ing that Foot in a, extend the other to D, and make 
there another ſmall Arch, to cut the firſt ſmall Arch; 
and laying a ſtraight Ruler to the point where theſe 
two ſmall Arches cut each other, and upon the point 
C, draw by the fide of the Ruler the Line C D, which 
ſhall be Perpendicular to the Line AB, 


To eref a Perpendicular upon the end of a Line,as by Fig.3, 


On the point B, atone end of the Line AB, place one 
Foot of your Compaſles in the point B, and extend the 
other on the Line towards A, as to b, and with it de- 
{ſcribe the Arch b 4 C; then placing one Foot in b, ex- 
tend the other to 4 in the Arch, and make there a mark ; 
Divide with your Compaſles the Arch b a into two 
equal parts, and keeping the Feet of your Compalles at 
that diſtance, meaſure in the Arch from «4 to C, then 
draw a ſtraight Line from the point C to the end of the 
_ Line B, ow, that ſtraight Line ſhall be Perpendicular to 
the end of the Line AB. 


To draw a Line Parallel to another Line, as by Fig.4. 


Example. If you would draw a Line Parallel to the Line 
AB, open your Compaſles to the diſtance you intend 
the Lines ſhall ſtand off each other, and placing one 
Foot ſucceſſively near each end, deſcribe with the o- 
ther Foot the ſmall Arches CD; lay a ſtraight Ruler to 
the top of theſe Arches, and draw a Line by the fide of 


It, and that Line ſhall be Parallel to the Line AB. 
Definitions, 
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Definitions. 


Dyal Plane is that Flat whereon a Dyal is intend- 
ed to be projected, 

Of Dyal Planes ſome be Dire@#, other Decliners, others 

Oblique. 

Of Dire& Planes there are five ſorts : 

I. The Horizontal whoſe Plane lies flat, and is paral- 
lel to the Horizon, beholding the Zenith. 

2. The South Ere&, whoſe Plane ſtands upright, and 
direatly beholds the South. 

3. The North Ere@F, whoſe Plane ſtands upright, and 
dire&tly beholds the North. p 

4. The Eaſt EreF, whoſe Plane ſtands upright, and 
dirctly beholds the Eaſt. 

5. The Weſt Ere, whoſe Plane ſtands upright, and 
diretly beholds the Weſt. 

Of Decliners there are infinite : and yet may be redu- 
ced into theſe two Kinds : 

I. The South Ere& Plane, declining more orlefs to- 
wards the Eaſt or Weſt. 

2. The North Ered Plane, declining more or leſs to- 
wards the Eaſt or Weſt. 

Of Ovlique Planes ſome are Dired, others Declining ; 
and are of four ſorts : 

1. Dire Inclining Planes, which lean towards you, 
and lie directly in the Eaſt, Weſt, North, or South quar- 
ters of Heaven. 

2. Dired Reclining Planes, which lean from you, and 
lie directly in the Eaſt, Weſt, North, or South quarters of 
Heaven. 

3. Inclining Declining Planes, which lean towards 
you, but lie not directly in the Eaſt, Weſt, _ - 

out 
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South quarters of Heaven : But decline more or leſs 
from the North or South, towards the Eaſt or Weſt. 

4. Reclining Declining Planes, which lean from you, 
but lie not direaly in the Eaſt, Weſt, North, or South 
quarters of Heaven : But Decline more or leſs from the 
North or South, towards the Eaſt or Weſt, 

If the Scituation of the Plaze be not given, you muſt 
ſeek it : For, there are ſeveral wayes how to know 
theſe ſeveral kinds of Planes uſed among Artiſts; But 
the readicſt and eaſieſt is by an Inſtrument called a De- 
clinatory, fitted to the variation of your Place : And if 
it be truly made, you may as ſafely rely upon 1t as any 


other. 
OPERATION TI, 


The Deſcription of the Clinatory. 


HE Clinatory 1s made of a ſquare Board, as 
"L ABCD, ofa good thicknel;, and the larger the 
better ; between two of the fide is deſcribed on the 
Center A a Pwadrant as EF devided into go equal parts 
or degices, which are figured with 10, 20, 3o, to go 
and then back again with the Complements of the ſame 
numbers to 9o : between the Limb and the two Semi- 
diameters is made a round Box, into which a Magneti- 
cal Needle is fitted ; and a Card of the Nautical Com- 
paſs, devided into four Nineties, beginning their num- 
bers at the Eaſt, Weſt, North, and South points of the 
Compaſs, from which points the oppoſite fides of the 
Clinatory receives their Names of Eaſt, Weſt, North and 
South. 

But, Note, that the North point of the Card muſt be 
placed ſo many degrees towards the Eaſt or Weſt fides 
of the Clinatory as the Needle varies from __ = 

ort 
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North point of the world, in the place where you make 
your Dyalz which your Workman that makes your 
Clinatory will know how to fit. 

Upon the Center A, whereon the Pnadrant was de- 
ſcribed, is faſtened a Plumb-line, having a Plumbet of 
Lead or Braſs faſtned to the end of it, which Plumb- 
line is of ſuch length that the Plumber may fall juſt jn- 
to the Grove GH, below the @xadrant, which is for 
that purpoſe made of ſuch a depth that the Plumber 
may ride freely within it, without ſtopping at the ſides 
of it. See the Figure annexed. 
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With this Clinatory you may examine the ſcituation 
of Planes, As if your Plane be Horizontal, it is direct : 
and then for the true ſcituating your Dyal you have 
only the true North and South Line to find: which is 
done only by ſetting the Clinatory flat down upon the 
Plane, and turning it towards the right or left hand, till 
you can bring the North point of the Needle to hang 
Juſt over the, Flower-de-Juce, for then if you draw a 
Line by either of the ſides parallel to the Needle, that 
Line ſhall be a North and South Line. 

If Your Plane either Recline or Incline, Apply one of 
the ſides of your Clinatory parallel to one of the Semi- 
diameters of the 2#adragt to the Plane, in ſuch fort 
that the Plumb-line hanging at liberty, may” fall upon 
the Circumference of the 2#adrant, for then the num- 
ber of degrees of the 2yadrant comprehended between 
the fide of the 2xadrant parallel to the Plane, and the 
Plumb-line ſhall be the number of degrees for Reclina- 
tion, if the Center of the 2adrant points upwards ; or 
Inclination, if the Center points downwards. 

If your Reclining or Inclining Plane Decline, Draw 
upon it a Line ne 2 to the Horizon, which you may 
do by applying the back-(ide of the Clinatory, and rai- 
ſing or deprefling the Center of the Quadrant, till the 
Plumb-line hang juſt upon one of the Semi-diameters, for 
then you may by the upper fide of the Clinatory draw 
an Horizontal Line if the Plane Incline, or by the un- 
der fide if it Recline. If it neither Incline or Recline, 
you may draw a Horizontal Line both by the upper 
and under fides of the Clinatory. Having drawn the 
Horizontal Line, apply the North fide of the Clinatory 
to it, and if the North end of the Needle points direct- 
ly towards the Plane, it is then a South Plane. If the 
North point of the Needle points dire@ly from thePlane, 

| it 
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it is a North Plane : but if it points towards the Eaſt» 
jt is an Eaſt Plane : if towards the Weſt, a Weſt Plane. 
If it do not point dire&tly either Eaſt, Weſt, North, or 
South, then ſo many degrees as the Needle declines from 
any of theſe four points to any of the other of theſe 
four points, ſo many degrees is the Declination of the 
Plane. 

You may find a Meridian Line another way ; thus, 
If the Sun ſhine juſt at Noon, hold up a Plumb-line fo 
as the ſhaddow of it may fall upon your Plane, and 
that ſhaddow ſhall be a Meridian Lize. 


OPERAT. IL. 
Todeſcribe a Dyal upon a Horizontal Plane: 


Irſt draw a North and South Line (which is called 
a Meridian Line) through the middle of the Plane: 
Thus, Set your Declinatory flat upon the Plane,and turn 
it to and fro till the Needle hang preciſely overthe Me- 
ridian Line of the Declinatory; then by the ſide of the 
Declinatory parallel to its Meridian Line, draw a (traight 


Line on the Plane, and if that ſtraight Line be an che 
middle of the Plane, it ſhall bethe Meridian Line, with- 


out more ado: But if it be not in the middle of the 
Plane, you muſt draw a Line parallel to it through the 
middle of the Plane for the Meridian Line, or twelve a 
Clock line: And it ſhall be the Meridian Line, and allo 
be the Subſtilar Line; then draw another ſtraight Line 
through the middle of this Line, to cut it at right An- 
gles for the VI. a Clock Lines; and where theſe two 
Lines cut. one another make your Centre, whereon de- 
' {cribe a Circle-on your Plane as large as you can, which 
by the Meridiaz Line, and the Line drawn at right An- 

B 2 | gies 
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gles with it will be devided into four 2»adrarts ; one 
of the 2xadrants devide into go degrees thus, Keeping 
your Compaſſes at the ſame width they were at when 
you deſcribed the £radrant , place one Foot in the 
twelve a Clock Line, and extend the other in the 
Dnadrant, and make in the Pvadrant a mark with it ; 
ſo ſhall you have the ſrxtieth degree marked out : then 
place one Foot of your Compaſles in the (ix a Clock 
Line, and extend the other in the Puadrant, and make 
m the 2vadrant another mark with it ; fo ſhall that 
Duadrant be divided into three equal parts; each of 
theſe three equal parts contains 3o degrees: Then with 
your Compalles devide one of theſe three equal parts 
into three parts, and transfer that diſtance to the other 
two third parts of the 2yadrart, ſo ſhall the whole 
2nadrart be devided into nine equal parts. Then de- 
vide one of theſe nine equal parts into two equal parts, 
and transfer that diſtance to the other eight equal 
parts, ſo ſhall the 2zadrant be devided into eighteen 
equal parts. Then devide one of theſe eighteen equal 
parts into five equal parts, and transfer that diſtance to 
the other ſeventeen equal parts, ſo. ſhall the whole 


Pnadrant be devided into gor equal parts. Each of theſe 
90 equal] parts are called Degrees. 


Note, That you may in fmall 2xadrants devide truer 
and with leſs trouble with Steel Deviders, (which open 
or cloſe with a Screw for that purpoſe, ) than you can 
with Compalles. 

. In this Padrant (thus devided). count from the Sub- 


flilar or Meridian Line the Elevation of the Pole, that 


is, the number of Degrees that the Pole of the World 
is elevated above the Horizoz of your Place, and draw 
a Line from the Center through that number of De- 
orees for the Stilar Line. Then on the Subſtilar Fs 

X chooſe 
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chooſe a point (where you pleaſe ) and through that 
point draw a Line at right Angles to the Szbſtilar Zine 
as long as you can, for the Line of Contingence, and 
from that point in the Subſtilar Line meaſure the near- 
eſt diſtance any part of the Stilar Line hath to that 
pointz and keeping one Foot of your Compaſſes ſtill 
in that point, ſet off that diſtance in the Subſtzlar Line, 
and at that diſtance deſcribe againſt the Line of Contin- 
gence a Semi-Circle, which devide from either (ide the 
Meridian or Subſtilar Line into fix equal parts thus ; 
Draw a Line through the Center of this Semi-Circle pa- 
rallel to the Line of Contingence, which ſhall be the Dji- 
ametral Line, and ſhall devide this Semi Circle-into two 
Qxuadrantsz one on one fide the Subſtilar Line, and the 
other 2uadrant on the other fide the _ Line : 
Then keeping your Compaſles at the ſame diſtance they 
were at when you deſcribed the Semi-Circle, place one 
Foot firſt on one ſide the Diametral Line at the Inter- 
(e&tion of it and the Semi-Circle, and then on the 0- 
ther ſide, at the Interſe&ion of it and the Semi-Circle, 
and extend the other in the Semi-Circle, and make 
marks in the Semi-Circle on either ſide the Subſtilar Line: 
Then place one Foot of your Compaſles at the Inter- 
ſe&ion of the Semi-Circle and the Subſtilar Line, and 
turn the other Foot about on either (ide the Semi-Circle 
and make marks in the Semi-Circle, fo ſhall the Semi- 
Circle be devided into fix Equal parts: Devide one of 
theſe equal parts into two equal parts, and transfer that 
diſtance to the other five equal parts, ſo ſhall the whole 
Semi-Circle be devided into twelve equal parts. Theſe 
twelve Deviſions are to deſcribe the twelve Hours of 
the Day, between fix a Clock in the Morning, and fix 
a Clock at Night. 

If you will have half Hours you may devide each + 
theſe 
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theſe - twelve into two equal parts, as before: If you 
will have Quarters you may devide each of theſe twen- 
ty four into two equal parts more, as before. 

For thus proportioning the Deviſtons in the Semi- 
Circle, you may proportion the Deviſfions and Suh- 
deviſions of Hours upon the Dyal Playe ; for a ſtraight 
Ruler laid upon each of theſe Deviſions, and on the 
Center of this Scmi-Circle, ſhall ſhew on the Lize of 
Contingence the ſeveral Diſtances of all the Hours and 
parts of Hours on the Dyal Plane: And ſtraight Lines 
drawn from the Center of the Dyal Plane, through the 
ſeveral Deviſions on the Line of Contingence (hall - the 
ſeveral Hour Lines and parts on the Dyal Plare. 

But an Horizontal Dyal in our Latitude will admit 
of four Hours more, viz. V, IV, in the Morning, and 
VII, VIII, in the Evening. Therefore in the Circle de- 
{ſcribed on. the Center of the Dyal Plane transfer the 
diſtance between VI and V, and VI and IV, on the 0- 
ther fide the fix a Clock Line; And transfer the Dj- 
ſtances between VI and VII, and VI and VIII on the 
other fide the oppoſite fix a Clock Hour Line, and from 
the Center of the Dyal Plane draw Lines through thoſe 
transferred Diſtances for the Hour Lines before :and 
after VI. 

Then mark your Hour Lines with their refpective 
numbers. The Sbſtiler Live im this Dyal - aforeſaid ) 
is XII, from thence towards the right hand mark every 
ſucceſſive Hour Line with I,;H, III, &c. and from XII 
towards the left hand with XI, X,IX, &c. 

The Stile muſt be ere&ed perpendicularly over the 
Swbſtilar Line, ſo asto make an Angle with the Dyal 
Plane equal to the Elevation of the Pole of your Place. 


Example. 
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Example. 


You would draw a Dyal upon a Horizontal Plane 
here at Loxdox ; Firſt draw the Meridian (ar North and 
South Line) as XII B, and croſs it in the middle with 
another Line at right Angles, as VI, VI, whichis an Eaſt 
and Weſt Line ; where theſe two Lines cut each other 
as at A, make the Center, whexeon deſcribe the Semi- 
Circle B, VI. VI; but one of the 2nadrants, viz, the 
£uadrant from XII to VI, towards the right hand you 
muſt devide into go equal parts (as you were taught 
in Fol. wy and at 51] degrees (which is Londons La» 
titude ) make a mark, and laying a ſtraight Ruler tothe 
Center of the Plaxe, and to this mark draw a Line by 
the fide of it for the Stiler Line. Then on the Subſtilar 
Line chuſe a point as at C, and through that point draw 
a Line as long as you can perperfdicular to the Eaſt and 
Welt Line VI, VI, as EF, (which is called the Contin- 
gent Line,) where this Contingent Line cuts the Subſtilar 
Line place one Foot of your Compaſles, and from 
thence meaſure the ſhorteſt diſtance between the point 
C and the Stilar Line. And keeping one Foot of your 
Compaſles {till in the point C, ſet off the ſhorteſt di- 
ſtance between the point C and the Stilar Line on the 
Subſtilar Line, as at D; which point D ſhall be a Cen- 
ter, whereon with your Compaſles at the ſame width 
you muſt deſcribe a Semi-Circle to repreſent a Semi- 
Circle of the EquinoGial. This Semi-Circle devide into 
ſix equal parts (as you were taught Fol. 13.) to each of 
which equal parts, and to the Center of the EquinoGial 
Semi-Circle lay a ſtraight Ruler, and where the ſtraight 
Ruler cuts the Line of Contingence make marks in the 
Line of Contingence. Then lay the ſtraight Ruler _ 
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Circle of the Dyal Plane, and to each of the marks in 
the Line of Contingence,and by the ſide of it draw twelve 
ſtraight Lines for the twelve Fore and Afternoon Hour 
Lines, viz. from VI in the Morning to VI in the Eve- 
ning. Then in the P#adrant VI B, meaſure the diſtance 
between the VI a Clock Hour Line, and the V a Clock 
Hour Line, and transfer- the ſame diſtances from the VI 
a Clock Line toVII, and V on both fides the VI a Clock 
Hour Lines, and through thoſe diſtances draw from the 
Center of the Plane the VII and V a Clock Hour Lines, 
and meaſure the diſtance between the VI a Clock Hour 
Line and the IV aClock Hour Line,and transfer the ſame 
diſtance from the VI a Clock Line to VIII andIV, and 
through thoſe diſtances draw from the Center of the 
Plane the VIII a ClockandiIV a Clock Hour Lines. 


! 


— 
# 
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* Tf you will have the half Hours and quarter Hours, 
or any other deviſion of hours, you mult devide each 
fix deviſions of the Equino@;al into ſo many parts as 
you intend, and by a ſtraight Ruler laid to the Center 
of the Equinodial, and thoſe deviſions in the EquinoGiat 
Circle make marks in the Line of Contingence, as you 
did before for the whole Hour Lines; and Lines drawn 
from the Center of the Plane through thoſe marks ſhall 
be the ſub-deviſions of the Hours: But you muſt' re- 
member to make all ſub-deviſtons ſhort Lines, and near 
the verge of the Dyal Plaxe, that you may the eaſier 

diſtinguiſh between the whole Hours and the parts of 
' Hours; as you may ſee in the Figure. 

Having drawn the Hour Lines, ſet the number of 
each Hour Line under it, as you ſee in the Figure. 

Laſt of all fit a Triangular Iron, whole angular point 
being laid to the Center of the Dyal Plane, one fide 
muſt agree with the Subſtilar Line, and its other fide 
with.the Stilar Line ; ſors the Stile made. And this Stile 
you muſt ere& perpendicularly over the Subſtilar Line 
= _ Djal Plane, and there fix it. Then is your Dyal 

miſhed. 


OPERAT. III. 
To deſcribe an Ere& Direct South Dyal. 


>" U may know an Ere® Dire South Plane by 
applying the North fide of the Declinatory to it 3 
For then it the North end of the Needle hang directly 
over the North point of the Card in the bottom of the 
Box, it is a South Plane; but if it hang not directly 
over the North point of the Card, it 1s not a Dire 


South Plane, but Declines cither Eaſt or Welt, and that 
| C CON» 
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contrary to the pointing of the Needle Eaſterly or 
Weſterly from the North point of the Card: for if the 
North point of the Needle points Eaſterly, the Plane 
Declines from the South towards the Welt : if it point 
Weſterly, the Plane Declines from the South towards 
the Eaſt. 

You may know if the Plane be truly Ere# or up- 
right, by applying one of the ſides AB or AD toit , 
for then by holding the Center A upwards, fo as the 
Plumb-line play free in the Grove, if the Line falls up- 
on o, or go, the Plane is upright; but if it hang upon 
any of the intermediate Degrees, it 1s not upright, but 
tnclines or Reclines. 

If you find it Incline, apply the fide A B to it, and 
ſee what number of Degrees the Plumb-line falls on, 
for that number of Degrees counted from the fide A B, 
is the number of Degrees of Inclination. 

If you find the Plane Reclines, apply the fide AD to 
it, and ſee what number of Degrees the Plumb-line 
falls on, for that number of Degrees counted from the 
ſide AD is the number of Degrees of Reclinatior. 

Theſe Rules being well underſtood, may ſerve you to 
find the ſituation of all other ſorts of Planes. 

But for the making a Dyal on this Plaze, you muſt 
firſt draw a Meridian Line through the middle of the 
Plane, by applying a Plumb-line to the middle of it, 
till the Plumbet hang quietly before it: for then if the 
Plumb-line be black't (for a white Ground, or chalked 
for a dark Ground) and ſtrained as Carpenters do their 
Lines, you may with one ſtroak of the —_ on the 
Plane deſcribe the Meridian Line, as A XII: This Meri- 

 dianis alſo the Subſtilar Line. 


Then 
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Then on the topof this Meridian Line,asat A,draw an- 
other Line athwart it to cut it at right Angles, as VI, VI, 
- for an Eaſt and Weſt Line. At the meeting of theſe two 
Lines on the top, make your Center, whereon deſcribe 
a Semi-Circle on your Plane, as Jarge as you can, which 
by the Meridian Line and the Eaſt and Weſt Line will 
be devided into two 2radrants. One of theſe Puadrants 
devide into 90 _ (as you were taught Fol.12.) 
and from the Subſtilar Line count the Complement of 
the Poles Elevation, which (here at London where the 
Pole is elevated 511, Degrees, its Complement to go) is 
$8! Degrees, and make there a mark, as at E, Then on 
the Subſtilar Line chuſe a point (where you pleaſe) as at 
F, for the Line of Contingence to paſs through : which 
Line of Contingence draw as long as you can, ſo asitmay 
cut the Subſtilar Line at right Angles, and from the 
point F in the Subſtilar Line meaſure the ſhorteſt di- 
ſtance between it and the Stilar Line, and keeping one 
Foot of your Compaſles {till in the point F, transfer that 
diſtance into the Subſtilar Line, as at G; then on the 
point G deſcribe a Semi-Circle of the Equino#ial againſt 


the Line of Contingence, which Semi-Circle devide into 
C 2 twelve 
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twelve equal parts, (as you were taught by the Example 
in the Horizontal Dyal, Fol.13.) and by a ſtraight Ruler 
laid to each of theſe Deviſions, and to the Center of the 
Scmi-Circle make warks in the Line of Contingence by 
the ſide of the Ruler: For ſtraight Lines drawn ;from 
the Center of the Dyal Plane through theſe marks in 
the Contingent Line ſhall be the 12 Hour Lines before 
and after Noon. | 

Then mark your Hour Lines with their reſpective 
Numbers : The Sbſtzlar or Meridian Line is XII, from 
thence towards the right hand with TI, IT, III, &c. and 
from thence towards the left hand with XI, X, IX, &c. 

The Stile muſt be erefted perpendicularly over the 
Srbſtilar Line,ſo'as tomake an Angle with the Dyal Plane 
equal to the Complement of the Poles Elevation, viz. 
38, Degrees. 


OPERAT. IV. 
To make an Eret Dire# Worth Dyal. 


HE Ere&# Dire# North Dyal, Stile and all, is made 

by the ſame Rules, changing upwards for down- 
wards, and the left ſide for the right, the Ere& Dire 
South Dyal is made: for if the Ere# Dire# South Dyal be 
drawn on any tranſparent Plane, as on Glaſs, Horn, 
or an oyled Paper, and the Horizontal Line VT, VI, turn- 
ed downwards, andthe Line VII mark't with V, the Line 
VIII with IL, the Line V with VII, and the Line II 
with VIII, then have you of it a North Ere# Dire@# 
Dyal. 

"All the other Hour Lines in this Dyal are uſeleſs, be- 
cauſe the Sun in our Latitude ſhines on a North Face 
the longeſt Day only before VI inthe Mozning, and at- 
ter VI at Night. OPERAT. 
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OPERAT. V. 
To deſcribe an Ere& dire Eaſt Dyal. 


Ang a Plumb-line a little above the place on-the 
H Wall where you intend to make your Dyal, and 
wait till it hang quietly before the Wall: Then if the 
Line be rubbed with Chalk (like a Carpenters Line ) 
you may by holding the Plumbet end cloſe tothe Wall, 
and ſtraining it pretty ſtiff, ſtrike with it a ſtraight Line, 
as Carpenters do : This Line ſhall be a perpendicular, as 
AB. Then chuſe a convenient point in this Perpendi- 
cular, as at C, for a Center, whereon deſcribe an oc- 
cult Arch, as DE; This Arch mult contain the number 
of Degrees of the Elevation of the Equino@ial, counted 
between D and E, which in our Latitude is 38%, or 
(which is all one) the Complement of the Poles Eleva- 
tion. Therefore in a 2xadrant of the ſame Radius with 
the occult Arch meaſure 38; Degrees, and ſet them off 
in the Plane from E to D: Then from D to the Center 
C in the Perpendicular draw the prick't Line DC}; this 
prick't Line ſhall repreſent the Axis of the World. Then 
croſs this Line at right Angles with the Line CF, and 
draw it from C to F, ſo long as poſlibly you can: This 
Line ſhall be the Contingent Line. Then chuſe a point in 
this Contingent Line, as at VI, draw a Line through that 
point at right Angles for the Subſtilar Line, as G VI H 
for the Sub; ilar Line; then open your Compatles to a 
convenient width, (as to VIG) and pitching one Foot 
in the point G, with the other Foot deferibe'at Semi- 
Circle of the EquinoGial. againſt the Line of Contingence, 
which Semi-Circle devide from VI both wayes into fix 
equal parts, as you were taught by the Example' 18 the 


Hori 
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Zontal Dyal : and laying a ſtraight Ruler on the Center 
of this Semi-Circle of the EquinoGzal, and to each of 
thoſe equal parts mark on the Contingent Line where the 
Ruler cuts it, for thoſe marks ſhall be the (everal points 
from whence Lines drawn parallel to the Line CD ſhall 
be the reſpeftive Hour Lines. | 


The reaſon why the Contingent Line is drawn from 
VI. to F, ſo much longer than from VI to C is; becauſe 
the Hour Lines from 7 towards XII are more in num- 
ber towards Noon, than they are from VI backward 
towards III : for this Dyzal will only ſhew the _ 

om 
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from a little before IV in the Morning to almoſt Noon : 
For juſt at Noon the Shaddow goes off the Plane; as 
you may ſee if you apply a ſtraight Ruler to the Center 
of the EquinoTial Semi-Circle G, and lay it to the point 
12 in the Semi-Circle ; for the ſtraight Ruler will then 
never cut the Line of Contingence, > the Line of 
Contingence 1s parallel to the Line G XII on the Equine@ial 
Circle, and Lines parallel, though continued to never 
ſo great a length never meet. 

To theſe Hour Lines, ſet Figures as may be ſeen in 
the Scheme. 

The Stile T K of this Dyal as well as of all others 
muſt ſtand parallel to the Axis of the World; and alſo 
parallel to the Face of the Plane, and parallel to all the 
Hour Lines, and ſtand direQly over the Subſtilar or VI 
a Clock Hour-Line, and that ſo high. as 1s the diſtance 
of the Center of the Equino&ial Semi-Circle from the 
Contingent Line. 


OPERAT. VI. 
To deſcribe a Dyal on an Erect Dirc(t Weſt Plane. 


N Ere&# Dire# Weſt Djal, is the fame in all reſpects 
with an Ere&# Dire Eaſt Dyal: Only as the ep 
Dyal ſhews the Forenoon Hours, ſo the Weſt ſhews the 
Afternoon Hours. | 
Thus if you ſhould draw the Eaſt Dal on any tranſ- 
parent Plaxe, as on Glaſs, Horn, or oyled Paper, on 
the one ſide will appear an Eaſt Dyal, on the other 
fide a vi : Only the numbers to the Howrr Lines (as 
was ſaid before in the North Dyal) muſt be changed; 
for that which in the Eaſ# Dyal1s XI, in the Weft muſt 
be I; that which in the Eaſt Dyal is X, in the me 
mu 
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mult be IT; that which in the Eaſ# Dyal 1s IX, in the: 
Weſt muſt be HI, &c. The Stile 1s the ſame. 


OPERAT. VII. 


To deſcribe a Dyal on an Erc& North, or Erect South 
Plane Declining Eaſtwards or Weſtwards. 


! | | | Heſe four Dyals, viz. the Ere North Declining 
INE | Eaſtwards, the Ere& North Declining Weſiwards, | 
I the Ere&# South Declining Eaſtwards, and the Ere& South 
[| Declining Weſtwards,are all projected by the ſame Rules ; 
[| and therefore are in effe& but one Dyal ditterently pla- 


\ oo 


MILAN! ced, as you ſhall ſte hereafter. 
| Firſt draw on your Plazxe a ſtraight Line to repreſent 
{WIIAR the Horizon of your place, and mark one end of it W 
WJ for Weſt, and the other end E for Eaſt. Chuſe a point 
will in this Horizontal Line for a Center,asat A,whereon you 
may deſcribe a Circle to comprehend all theſe four Dyals: 
Draw a Line as M A M perpendicular to the Horizontal 
Line W E, through the Center A for a Meridian Line, 
Mil and on that Center deſcribe a Circle, which by the two 
Wl Lines W AE, and MA M will be devided into four 
"ol Snadrants, which will comprehend the four Dyals | 
aforeſaid: for if it be a North declining Weſt you are 
' to draw,the upper 2»adrarnt to the left hand ſerves your 
|| purpoſe: If a South Declining Weſt,the ſame Lines conti- 
Ah: * nued through the Center A into the lower Pnadrant to 
WIN the right Hand ſerves your turn ; it a North Declining 
Wh Eaft, the upper £nadrant to the right Hand ſerves your 
| turn; or if a South Declining Eaſt, the ſame Lines conti- | 
nued through the Center A into the lower ©xadrant to | 
the left hand ſerves your turn; and you muſt draw the | 


_ —— 
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Declination, Complementof the Poles Altitude, Subſtile, Stile 
and 
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and Hour Lines in it 3 but the Hour Lines muſt be diffe- 
rently marked as you ſhall ſee hereafter, I ſhall onely 


ve you an Example of one of theſe Dyals; viz. A 
South Declining Eaſt. 


We will ſuppoſe you are to draw a Dyal that declines 
from the South 50 Degrees towards the Eaſt; here be- 
ng but one Dyal, you need deſcribe but one 2uadrant 


of a Circle. Set off in the lower Pnadrant W A M 


50 degrees from the Meridian Line M towards W, and 
from the Center A draw a ſtraight Line through 
that mark in the £xadrant as D A, which may be 
called the Line of Declination; then ſet off from the 
Meridian Line the Complement of the Poles Elevation, 
which in our Latitude is 38] degrees, and there draw 
another Line from the Center as A P, which we =_ 
CJ 
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call the Polar Line. Then take in the Horizontal Zine 
a convenient portion of the £adrant,as A B, andfrom 
the point B draw a Line parallel to the Meridian Line 
A M, and continue that Line till it interſet tlc Polar 
Line, as at P, from which Point P draw a Line -arallel 
to W A, as P C: Then meaſure the diſtance ot A B in 
the Horizontal Line, and ſet off that diſtarice 1n the 
Line of Declination, as from A to D, and from that 
point of diſtance draw a Line parallc] to the Meridian 
AM through the Horizontal Line at R, and through 
the Point D, and continue it through the Line P C, 
as at S; then laying a ſtraight Ruler to the Cen- 
ter A, and the Interſetion of the Line P. C, atsS 
draw the Line AS for the Subſtile : Then upon 
the Point $ ere a Line perpendicularly as S T; 
Then meaſure the diſtance between R and D, and ſet 
that diſtance off fromS to T, and from the Center to 
the point T draw the Line A T for the Szile or Gzo- 
#202; and the Triangle $S A T made of Iron or Braſs 
and creed perpendicularly over the S#bſtile $ A ſhall 
by its upper fide T A caſt a ſhaddow upon the Hour of 
the day. But you will ſay the Hour Lines muſtbe drawn 
firſt: It is true 3 Therefore to draw them you muſt chuſe 
a point in the Swbſtzle Line where you think good, and 
through it draw the Line F F as long as you can for 
the the Line of Contingence : then with your Compaſles 
take the ſhorteſt diſtance between this point and the 
Stile, and transfer that diſtance below the Line of Con- 
tingence on the,Subſtile as at X, and with your Compaſ- 
ſes at that diſtance deſcribe on the Center AX a Circle 
torepreſent the EquinoFial; Then(as you weretaught in 
the Example of the Horizontal Dyal) devide the Semi- 
Circle of the EquinoGial into twelve equal parts, begin- 


ning at the point in the EquinoGial Circle, where a 
ſtraight 
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ſtraight Line drawn from the Center of it to the 
Interſetion of the Line of Contingence with the Me- 
ridian Line cuts the Equino@ial Line, as here at the 
Point G; Then lay a ſtraight Ruler to the Center of 
the Equino@ial Circle, and to every one of the Deviſi- 
ons in the Semi-Circle, and mark where the ſtraight 
Ruler cuts the Contingent Line ; for ſtraight Lines drawn 
from the Center A of the Dyal to thoſe ſeveral marks 
on the Contingent Line ſhall be the Hour Lines ; and 
muſt be numbred from the Noon Line or Meridian A 
M backwards, as XII, XI, X, IX. &&c. towards the left 
hand. So is your Dyal finiſhed. 

This Dyal drawn on any tranſparent matter as Horn, 
Glaſs, or an oyled Paper, ſhall on the other fide the 
tranſparent matter become a South Declining Weſt, (Stile 
and all) but then the I aClock Hour Line mult be mark- 
ed IT, the XII XII, the XI a Clock Hour Line I, X, II, 
IX, II, ec. 

If you project it anew, you muſtdeſcribe the £4- 
drant M W on the other fide the Meridian Line, on 
the Center A from M to E, and then count, (as before) 
the Declination, Altitude of the Pole, Subſtile, and Stile 
in the 2nadrant, beginning at M towards E, and work 
in all reſpe&s as with the South Declining Eaſt; only 
number this South Declining Weſt as in the foregoing 
Paragraph. 

If you project a North Declining Eaſt, you muſt de- 
ſcribe the £uadrant above the Horizontal Line from M 
upwards,towards Eon your right hand, and count (as be- 
fore) the Declination, Altitude, Complement of the Pole, 
Subſtile, and Stile from the Meridian Line, and work as 
with the South Declining Eait : It muſt be numbred 
from the Meridian Line M towards the right hand 


with XI, X, IX, VIII, ec. 
D 2 | It 
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If this Dyal were drawn on tranſparent matter, the 
other ſide would ſhew a North Declining Weſt: But 
it you will project it anew, you muſt deſcribe the 
Quadrant above the Horizontal Line, from M upwards 
towards W, and count from the Meridian Line A M 
the Declination, Complement, Altitude of the Pole, Sub- 
ſtile and Stile, and work with them (in all reſpedts) as 
with the South Declining Eaſt ; but then the XI a Clock 
Hour Line muſt be marked I, the X, II ; the IX, III, ec. 


OPERAT. VIIL 


To draw a Dyal on an Eaſt or Weſt Plane Reclining, 
' or Inclining. 


Raw a ſtraight Line parallel to the Horizon, to 
D repreſent a Meridian, or XII a Clock Line, and 
mark one end N, the other $; Chuſe a point in this 
Line, as at A for a Center : then if your Plane be an 
Eaſt or a Weſt Incliner, let fall a Perpendicular upon 
this Center, (that is, the Perpendicular muſt ſtand above 
the Meridian Line NS.) as AE, and upon the Center 
A deſcribe a Semi-Circle above the Meridian Line N S;) 
But if your Plane be an Eaſt Incliner, or a Weſt Recli- 
ner, let fall a Perpendicular from the Center A under 
the Meridian Line, and upon the Center A deſcribe a 
Semi-Circle under the Meridian Line. It your Plane be 
a Weſt Incliner, work (as itall be taught) in the 2ua- 
drant on the left hand abuve the Meridian Line. It an 
Eaſt Recliner, in the £#adrant on the right hand above 
the Meridian Line. If it be a Weſt Recliner, work in the 
D©nadrant on the left hand under the Meridian. If an 
Eaſt Incliner, in the Qnadrant under the Meridian Line 
the right hand. = 

or 
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For Example, Ar Eaſt Dyal Reclining 45 Degrees. 


You would draw a Djal on an. wy Plane. Reclining 
45 Degrees: Therefore in the 9uadrant on the right 
hand above the Meridian Line, ſet off from the Perpen- 
dicular AE 45 Degrees on the Sytent, for the Recl;- 
zation of the Plane ; and ſet off alſoin the Pradrant 
38: Degrees from the Perpendicular for the Complement 
of the Poles Elevation, and at theſe ſettings off make 
marks in the Pnadrant : Then lay a ſtraight Ruler to the 
Center A, and to the marks in the Pyadrart, and draw 
ſtraight Lines through them from the Center. Then 
chuſe in the Meridian Line NS a convenient point, as 
at B, and through that point draw a Line parallel to 
the Perpendicular A E, which will interfſe& the Line 
drawn for the Complement of the Poles Elevation A P 
in P; from which point P, draw a Line parallel to the 
Meridian Line N S, to cut the Perpendicular AE in C, 
and alſo the Line of Obliquity AO in O. Then meaſure 
the length A O, and ſet off that length in the Perpen- 
dicular ACE from A to E, and draw the Line EG pa- 
rallel to the Meridian Line NS, which will cut the Line 
B P prolonged in G. Meaſure alſo the length of CO, 
and ſet that length off from A to Q on the Line of Ob- 
liquity A O, and draw the Line Q R parallel to the 
Perpendicular A C E. Then meaſurethid diftahce of AR, 
and upon the Line GPB (et-it off ;frgm-G toS; and 
laying a' ſtraight Ruler'to the poirit $ and the Cen- 
ter A, draw by the fide of it the Line A S; for the Sub- 
ſtile Line. Then meaſure the length of QR, and from 
S raiſe a Perpendicular, and in that; Perpendicular ſet: 
that length off from Sto T'; and laying a ſtraight Ru+ 


ler to the Center A and the. point.T, draw the Line 
| AT 
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AT for the Stilar Line, which Stilar Line being perpen- 
| dicularly erected over the Sbſtilar Line AS, will fand 

parallel to the Axis of the World, and caſt its ſhaddow 

on the Hour of the Day, 


To draw the Hour Lines on this Plane, yon muſt (as 
you have ſeveral times before been direCted) chuſe a 
point in the Subſtilar Line, and through that point draw 
at right Angles with the Subſt:lar Line the Line of Con- 
ant ſo long as you can : Then: meaſure the ſhorteſt 
diſtance between that Point and the Stilar Line, ard 
transfer that diſtance below the —_—_ Contingence 


in the Subſtilar Line, as at Z&, and your Com- 
palles 
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paſſes at that diſtance deſcribe agamſt the Line of Corr- 
tingence the EquinoGial Circle; Then divide the Semi- 
Circle of the Equinodjal next the Line of Contingence 
into twelve equal parts, (as you have formerly been 
taught) beginning at the Point in the EquineGial Circle, 
where a ſtraight Line drawn from the Center of it 
to the inerſeion of the Line of Contingence with. the 
Meridian Line N S cuts the EquinoGial Circle, as here 
at the point D: Then lay a ſtraight Ruler to the Cen- 
ter of the Equinodial Circle, _ to every one of the 
Deviſions in the EquinoGial Semi-Circle, and mark 
where the {traight Ruler cuts the Contingent Line : for 
ſtraight Lines . ant from the Center A of the Dyal 
through theſe ſeveral marks in the Contingent Line ſhall 
be the Hour Lines, and muſt be numbred from the Me- 
ridian or Noon-Line N S which is the XII a Clock Line 
upwards, with XI, X, IX, VIII, e#c. The Center of 
this Dyal muſt ſtand downward. 

If this Dyal were turned with its Center upwards, 
it would ſhew a Weſt Inclining 45 degrees, only the 
numbers to the Hour Lines muſt be changed ; for to Xl 
you mult ſet T, to X,II; to IX, II, &c. and the Subſtile 
over which the Stile muſt ſtand, nwſt be placed in the 
Semi-Circle ( at firlt deſcribed) as much to the right 
m the Perpendicular A E, as it doth on the left 

and. | 

If this Dyzal were drawn on Glaſs, Horn, oranoyled 
Paper, and you turn the Meridian Line N $ upwards, 
the backſide ſha]l be an Eaſt Inclining 45 degrees, and 
the Hour Lines muſt be numbred as they are onthe Eaſt 
Reclining : But the Subſtile over which the Stile muſt 
itand, muſt be placed, in-the Semi-Circle (at firſt deſcri- 
bed) as much to the left hand the Perpendicular A E, 
as It is on the oyled Paper to the right hand, : 

I 
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If you turn the Meridian Line N S downwards, the 
back(ide ſhall be a Weſt Recliner 45 degrees, and the 
Hour Lines muſt be numbred from the XII a Clock Line 
upwards, with I, II, III exc. 

You muſt note that all the Hour Lines of the Day 
will not be deſcribed in this ſingle £adrant, nor does 
the Pnadrant at all relate to the Hour Lines; but is de- 
ſcribed onely for ſetting off the Complement of the 
Poles Elevation and Reclination of the Plane, that by 
working (as hath been ſhewn ) you may find the place 
of the Subſizlar Line, and the Angle the Stile makes 
with it: For having the Sulſtilar Line, you know how 
to draw the Line of Contingence, and to deſcribe the 


EquinoGial Circle, by which all the Hours are deſcribed 
on the Plane. 


"To draw a Dyal on a Dire&t South or North Plane 


Inclining or Reclining. 


DireF Reclining or Inclining Dyals are the ſame with 
Ere# Dire# Dyals that are made for the Latitude of 
ſome other Places; the Latitude of which Places are 
either more than the Latitude of your Place, if the 
Plane Recline; or leſs, if the Plane Incline: and that 
in ſuch a proportion as the Arch of Reclination or Incl:- 
nation 18. 

Thus a Dire# South Dyal Reclining 10 degrees in Lon- 
dor's Latitude, (viz. 51, degrees) is an Ere& Dired South 
Dyal made for the LI atitude of 61; degrees. And a 
Dire# South Dyal Inclining 10 in the Latitude of 5 1 
is an Ere# Dire& South Dyal in the Latitude of 41: de- 
grees: and is to be made according to the Direction gi- 
ven in Operat, ITI. | 


OPERAT. 
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OPERAT. IX. 


To draw a Dyal en 4 South or North Inclining De- 
clining, or Reclining Declining Plane. 


Heſe four ſorts of Dyals viz. the South Inclining 
Declining, and South Reclining Declining, and 
North Inclining Declining, and South Reclining Decli- 
ing, are all projeted by the ſame Rules ; and there- 
fore are in effect but one Dyal differently placed, as 
you ſhall ſee hereafter. 
Firſt draw on your Plane a —_ Line parallel to 
the Horizon, and mark one end W for Weſt, and the 
other E for Eaſt. On South. Incliners and Recliners, E 
on.the right hand, and W on the left: on North Incli- 
mers and Recliners E on the left hand and W ontheright. 
Chuſe a point in this Horizontal Line for a Center, as 
at A; Through this point A draw a Line Perpendicular 
to the Horizon, and on this point (as on a Center) de- 
{tribe a Semi-Circle, one £4drant above, and another 
below the Horizontal Line. (though for this Example I 
deſcribe but one.) Then if the Plane reſpe&t the South, 
ſet off in the lower 2xadrant from the Perpendicular 
the Declination, the Inclination, or the Reclination, and 
the Complement of the Altitude of the Pole; and through 
theſe ſeveral ſettings off in the Q»adrant, draw itraight 
Lines from the Center A; then take in the Horizontal 
Line towards the Semi-Circle, a convenient diſtance 
from the Center A, as B, and through the point B 
draw a ſtraight Line parallel to the Perpendicular, = 
prolong it : ry the Polar Line, as B P: Throug 
the point P, draw a Line parallel tothe Horizontal Line, 
as P C; this Line will cut the Line of Obliquity in the 


point O: Then meaſure the C_ of AO, and - 
O 
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off that diſtance on-the Perpendicular from A to F, and 
through the point F draw a ſtraight Line paralle] to 
the Horizontal Line, as F G, for the Horizontal Interſe- 
ion. Then meaſure the diſtance of C O, and ſet off 
that diſtance on the Perpendicular from- A to I; from 
the point I, draw the Line I D parallel to the Horizon- 
tal Line, to cut the Line of Declination in the point D. 
Then meaſure the diſtance of A B, and ſet off that di- 
ſtance in the Line of Declination from A to E; and 
from the point E draw a ſtraight Line parallel to the 
Horizontal Line W E, to cut the Perpendicular in-the 
point K. Meaſure the diſtance of E K, and ſet off that 
diſtance on the other ſide the Perpendicular in the Ho- 
rizontal InterſeQion, from F to H, and from the point 
H draw H N parallel to the Perpendicular to cut, the 
Horizontal Line in the point N, 


T__— — 


FLA 


CY 


t-: DD cc ncncnnaugprR—— —= =—_— 
Then to find the Meridia» Tine, Sybſtile and ' Stile, 
do thus. If your Plane be a Souttern Incliner, or a Nor- 


thern Recliner, meaſure the diſtance of L D, and - 
at 
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that diſtance in the Horizontal Interſection fromFtoM, 
and through the point M draw the Line A M for the 
Meridian Line. Then add the diſtance of AL to A K; : 
thus: meaſure the diſtance of A L, and place one Foot of 
your Compaſles in the point K in the Perpendicular 
Line, and extend the other to X, and meaſuring the 
diſtance of A X, ſet it off in the Line of Obliquity from 
AtoQ ; and from the point Q draw the Line Q R 
parallel to the Perpendicular, and ciitting the Horizon- 
tal Line in the point R. Then meaſure the diſtance of 
AR, and ſet off that diſtance from H in the Horizontal 
Interſe&ion to S on the Line H N, and to the point 
S draw the Line A S for the Subſtile, Then meaſure 
the diſtance of Q R, and {et off that diſtance perpen- 
dicularly : from the point $ wo T; and laſtly, from the 
point A, draw the ſtraight Line AT for the Stilar Line, 
which Stilar Line being perpendicularly erected over 
the _— Line AS, will ſtand parallel to the Axis 
of the World, and caſt its ſhadow on the Hour of the 
Day. 
But if the Plane be a Southern Recliner, or Northern 
Incliner, meaſure (as before) the diſtance of L D, and 
as before you were direCted) to ſet it off from F in the 
orizontal Interſeion on the right hand the perpendi- 
cular Line; So now, ſet that diſtance from F to 2 in the 
Horizontal TInterſeCtion on the left hand in the Perpendi- 
cular Line, and draw the Line A #2 for the Meridian Line. 
Then as before you were directed toadd ALgo AK: 
So now, ſubſtract the diſtance of A L from AK, and the 
remainder will be L K : Set therefore the diſtance of I K 
from A to q in the ſame Line of Obliquity, and from 
the point q, draw the Line q r parallel to the perpen- 
dicular. Meaſure then the diſtance of A x, and ſet off 
that diſtance in the Line H N, from H to s for the $ub- 
| TS”) - flular 
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ſtilar Line: Then ere on the point s a Perpendicular, 
and on that Perpendicular ſet off from 5s to # the di- 
ſtance of qr: And laſtly, from A draw the Line A t for 
the Stilar Line. 
If K falls upon L the Plaxe is parallel to the Axis 
-of the World, and the Dyal drawn upon it will have 
no Center: But s will fall upon H, and AHC(orA 5) 
will be the Subſtile. 
I ſhall give you two Examples of theſe Rules: One 
of a Dyal with a Center, and the other of a Dyal with- 
out a Center. And firſt, 


OPERAT.Xx. 


How to draw a Dyal with « Center, Declining 20 De- 
grees, and Inclining 3o Degrees. 


—— ——— —— . — — 
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F 


\ 


Das £2 21_ 'Y 


— 
— a —_ _ - 


— 
— 


Aving by the foregoing Precepts of the laſt Operer. 
H found the Swbſtile, Stile, and Merid;an,you mult(as 


you 
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you have often been direQed) chuſt a pointin the Subſti- 
lar Line, through which, at right Angles to the Sub Plas 
Line draw the Lire of Contingence as long as you can : 
Then meaſure the ſhorteſt diſtance between the point 
of Interſe&tion and the St:lar Line, and transfer that 
diſtance on one fide the Line of Contingence upon the 
Subſtilar Line, and ſo deſcribe the Equino&ial Semi- 
Circle againſt the Line of Contingence: Then lay a 
ſtraight Ruler to the Center of the Equinod@ial Circle, 
as at X, and tothe point where the Line of Contingence 
cuts the Meridian Line, as at Z, and mark where the 
ſtraight Ruler cuts the EquineGial Circle, and from that 
mark begin to devide the Semi-Circle into twelve equal 
parts, and by a ſtraight Ruler laid to thoſe devifions 
and the Center of the Equino@jal, make marks in 
the Line of Contingence. Then ſhall ſtraight Lines 
drawn from the Center A of the Dyal through every 
one of thoſe marks in the Contingent Line be the Hour 
Lines of the Dyal, and muſt be numbred from the XII 
a Clock Line towards the right Hand with I, 11, IT, 
IV, &c. And the other way with XI, X, IX, ec. 


OPERAT. XI. 


How to draw a Dyal withont a Center, 0» a South Plane; 
Declining Eaſt 30 Degrees, Reclining 34 Degrees 
32 Minutes. 


Aving by the Precepts of Operat. IX found the Sub- 
ſtile, you muſt find the Meridian Line otherwiſe than 
you were there taught: For, having drawnghe Lines of 
Latitude, Declination and Reclmation, and found-the Subs 
ſtile, meaſure the diſtance of BP, and ſet it off on the 


Line of Declination from A toiK, and draw! frog .the 
EI 
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Perpendicular A F the Line K Q parallel to AB : Then 
meaſure the length of K Q;, and ſet it off on the Polar 
Line AP, from A to V ; then take the neareſt diſtance 
between the point V and the Line AB, and ſet it off 
on the Line Q K from Q to M ; through. which point 
M, draw a Line: from the Center A-: Then. meaſure 
with your - Compaſſes in the Semi-Circle W N E 
(which in this Dyal may repreſent the Equino@ial) the 
diſtance of the Arch N x, and ſet off that diſtance from 
the Interſection of the S»bſtile with the Semi-Circle at 
S to T in the Semi-Circle, which point T ſhall be the 
point in the Equino#ial that you muſt begin to devide 
the Hours at, for the finding their diſtances on the Lize 
of Contingence. 


'Then conſider (according 'to the bigneſs of your 
_ what heighth your Szile ſhall ſtand above the 
Sbſtile, and there make' a mark in the Subſtile': For the 

between the Center A and that mark mull 

c 
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be the heighth of the Stzle eu erected over 
the Subſtile, as at I. Draw through this point I a Line 
of Contingence, as long as you can to cut the Subſtile at 
right Angles, and then laying a Ruler to the Center A, 
and ſucceſhivelyto each Dezviſion of the EquinoGial make 
marks in the Line of Contingence, and through thoſe 
marks draw \traight Lines parallel to the Subſtzle, which 
ſhall be the Hour Lines 5 and muſt be numbred from the 
left hand towards the right, beginning at the XII a 
Clock Line with TI, II, [IT, &c. _ from the right hand 
towards the left on: the XII a Clock Line with XI, X, 
IX, &c. 

The Stile to this Dyal may be either a ſtraight Pin of 
the length of A 1, or elſe a Square of the fame heighth, 
erected perpendicularly upon the point I, in the Sub- 
ſtile Line. 


OPERAT,. XI...” 
To make a Dyal on the Ceeling of 4 Room, where the Di- 


rect Beams of the-Sun never come. 


"Ind ſome convenient place in the Tranſum of a Win- 
dow to place a ſmall round piece of Looking- 
Glaſs, about the bigneſs of a Groat, or leſs, {o as it may 
lie-exatly Horizontal. The point in the middle of this + 
_ Glaſs we will mark A, and for diſtinction fake call it 
Nodws. Through this Nodus you mult draw a Meridian 
Line on the Floor, Thus, Hang a Plumb-line in 
the Window exactly over Nodws, and the Shadow that 
the Plumb-line caſts on the Floor juſt at Noon will be a 
Meridian Line; or you may find a Meridian Lineother- 
wiſe by the Clinatory. Having drawn the Meriddz 
Line on the Floor, find a Meridian Line on the Oed- 
| ing, 
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ing, thus, Hold a Plumb-line to the Ceeling, over that 
end of the Meridian Line next the Window; If the 
Plumbet hang not exactly on the Meridian Line on the 
Floor, remove your hand on the Ceeling one way or 
other, as you ſee cauſe, till it do hang quietly juſt over 
it, and at the point where the Plumb-line touches the 
Ceeling make a mark, as at B ; that mark B ſhall be di- 
rectly over the Meridian Line on the Floor: then re- 
move your Plumb-line to the other end of the Meridian 
Line on the Floor, and find a point on the Ceeling di- 
rectly over it, as you did the former. point, as at C, 
and through theſe two points B and C on the Ceeling, 
ſtrain and ſtrike a Line blackt with Smal-Coal or any 
other Colour (as Carpentersdo)and that LineB Con the 
Ceeling ſhall ba the Meridian Line, as well as that on 
the Floor: Then faſten a ſtring juſt on the Nodws, and 
remove that ſtring, forwards or backwards, in the Me- 
ridian Line on the Ceeling, till it have the the ſame E- 
levation in the 2zadrant on the Clinatory above the Ho- 
rizon that the Equino#ial hath in your Habitation, and 
through the point where the ſtring touches the Meridian 
Line in the Ceeling ſhall aline be drawn at right Angles 
with the Meridian, torepreſent the EquinoGial Line. 
Thus in our Latitude the Elevation of the Equator 
being 38; degrees; I remove the ſtring faſtned to the 
Noda forwards or backwards in the Meridian Line of 
the Ceeling,till the Plumb-line of the @xadrart on the 
Clinatory,when one of the ſides are apphed to the ſtring, 
falls upon 38; degrees: and then T find it touch the Me- 
ridian Line at D 1n the Ceeling: therefore at D I make 
a mark, and through this mark ſtrike the line D E (as be- 


. fore I did in the Meridian Line) to cut the Meridian 
aLane at —_ Angles: This Line ſhall be the Equino@ial 
-Lwe, 


and ſerve to denote the Hour Diſtances, as the 


Contin- 
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Contingent Line does on otherDyals,as you have often ſcen- 
Then I place the Center of the £»adrant on the Cli- 
#atory upon Nodns, to as the Arch of the @nadrant 
may be on the Eaſt ſide the Meridian Line, and under- 
prop it ſo, that the flat fide of the Pradranrt may lie 
parallel to the (tring, when it is {trained between the 
Nodus and the Equino@ial, and allo fo as the ſtring may 
lie on the Semi-diameter of the. &radrant,when it 15 held 
up to the Meridian Line on the Ceeling. Then remo- 
ving the ſt.1ng the ſpace of 15 degrees in the Pyadrart, 
and extending it to the Equator on the Ceeling, where the 
ſtring touches the Equator,there ſhall be a point through 
which the I a Clock Hour line ſhall be drawn: and re- 
moving the ſtring yet 15 degrees further to the Eaſt- 
waids m the Scmi-Circle of Poſition, and extending it 
allo to the Equator, whcre it touches the Equator, there 
ſhall be a point through which the IT a Clock Hour 
Lire hal] be drawn. R- moving the ſtring yet 15 de- 
gccs fiither, to the Faſtwards in the Scmi-Circle of 
Poſition, and cxten ling it tothe Equator, there ſhall be 
a point through which the Ii a Clock Hour Line ſhall 
be diawn: The like for all the other After-no-m Hour 
Lines. So oft as the ſtring is removed through 15 de- 
grces On the £radrant, (o. oft (hall it point out the 
Afﬀeter-Nyvon diſtances in the Meridiaz Line on the 
Cccling. 

Having thus found out the points in the Equator 
through which the Aftter-noon Hour Lines are to be 
drawn, I may find the Fore-noon Hour diſtances alfo 
the ſame way, 27z. by removing the Arch of the 2y4- 
drant to the Weſt fide the Meridian, as before it was 
placed on the Eaf?, and bringing the ſtring to the ſeve- 
ral 15 degrees on the Weſt {ide the pes an or elſe 


I need only meaſure the diſtances of each Hours di- 
F ſtance 
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ſtarice found in the Equator from the Meridian Line on 
the Ceeling; for the ſame number of Hours from XII, 
have the ſame diſtance in the Equino@ial Line on 
the other ſide the Meridian, both before and after-noon: 
The XI a Clock Hour diſtance 1s the ſame from the Me- 
ridian Line, with the I a Clock diſtanceon the other fide 
the Meridian; the X a Clock diſtance,the ſame with the 
Ila Clock diſtance ; the IX with the III, ec. And thus the 
giſtances of all the Hour lines are found out on the 


F4#alor. 


Now 
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Now if the Center of this Dyal lay within doors, you 
might draw lines from the Center through theſe pricks 
in the Equator, and thoſe Lines ſhould be the Hour lines, 
as in other Dyals : But the Center of this Dyal lies with- 
out doors in the Air, and therefore not convenient for 
this purpoſe : So that for drawing the Hour Lines, you 
mult conſider what Angle every Hour Line in an Horz- 
zontal Dyal makes with the Meridian; that is, at what 
diſtance in Degrees and Minutes the Hour Lines of an 
Horizontal Dyal cut the Meridian; which you may ex- 
amine, as by Operat. II. For an Angleequal to the Com- 
plement of the ſame Angle, muſt each reſpective Hour 
Line with the Equator on the Cceling have. 

Thus upon the point markt for each Hour diſtance 
in the EquinoG:al Lie on the Ceeling, I deſcribe the 
Arches I, II, IT, IV, as in the Figure, and finding the 
diſtance from the Meridian of the Hour Lines of an Ho- 
rizontal Dyalto be according to the Operat. II. Thus, 


0 11.40 JL Com __ 

The « 4 clock Hour line a plement to 5 
go 18 

+ . 53-36 36-24 


I meaſure in a Pnadrant of the ſame Radins with 
thole Arches already drawn from the EquinoGial Line 


I 78.20 
for the . a Clock Hour 9 
5 36.24 


and transfer theſe diſtances to the Arches drawn on the 


Ceeling: For then ſtraight Lines drawn through the 
F 2 mark 
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mark in the Areh, and through the mark'in-the Equa- 
for, and prolonged both ways to a convenient length, 
ſhall be the ſeveral Hour Lines (aforeſaid; ) And 
when the Sun ſhines upon the Glaſs at Nodus, its Beams 
{hall reflect upon the Hour of the Day. 


Some helps to a young Dyaliſt for his more orderly and 
quick making of Dyals. 


T may prove ſomewhat difficult to thoſe that are un- 
4 practiſed in Mathematical Projetions, to devide a 
Circle into 360 Degrees (or which 1s all one) a Semi- 
Circle into 180, or a Qadrarnt into go degrees; and 
though I have taught you in the projecting the Hori- 
zontal Dyal the original way. of doing this, yet you 
may- do it a ſpeedier way by a Line of Chords, which 
if you will be curious in your Practiſe, you may make 
your ſelf; or if you account it not worth your while, 
- you may buy it already made on Box or Braſs of moſt 
Mathematical Inſtrument-Makers. This Inſtrument 1s 
by them called a Plain Scale, which does not only ac- 
commodate you with the deviſions of a Znadrant, but 
alſo ſerves for a Ruler to draw ſtraight Lines with : 
the manner of making it 1s as follows. 

Deſcribe upon a ſmooth flat cven-grain'd Board 
a quarter of an whole Circle, as B C, whoſe Ra- 
dins A B or A C may be four inches, if you intend 
to make large Dyals, or two inchey if ſmall; but if 
you will, you may have {cveral Lines. of Chords on 
your Scale or Rule. Devide this Qxadrant into go 
o_ parts as you: were taught in the making the 

orizontal Djal. 


2 Then 
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Then draw cloſe by the edge of your ſtraight Ruler 
a Line parallel to the edge, and at about ,;, part of an 
Inch a fecond Line parallel to that, and at about ; of 


an Inch a third Line parallel to both. Then place one 
Foot of your Compatles at the beginning of the firſt 
degree on the 2uadrant deſcibed on the Board, as at 
B, and open the other Foot to the end of the firſt de- 
oree, and transfer that diſtance upon your Rule, from 
B to the firſt n.rk or devifion, between the two firſt 
drawn Lines. Th:n place one Foot of your Compaſl- 
ſes again at the begining of the firſt degree on the 
£nadrant delcribed on the Board, as at B, and open the 
other Foot to the end of the ſecond Degree, and tranſ- 
fer that diſtance upon your Rule trom B to the ſecond 
mark or deviſion between the two firſt drawn. Lines ; 
And thus meaſure the diſtance of every Degree from 
the firſt Degree deſcribed on the- 2xadrart, and tran(- 
fer it to the Rule. But for diſtinction ſake, you may 
draw every tenth deviſion: from the firſt Line parallel 
ro 
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to the edge of the third Line, and maik them in ſac- 
ceſſion from the beginning with 10, 20, Jo, to go: 
and the fifth Devifions you may draw half way between 
the ſecond and the third parallel Lines; the ſingle De- 
viſions only between the two fii{t parallel Lines. So is 
your Line of Chords made. 


The Uſe of the Line of Chords. 


S its uſe is very eaſe, {o its convenience 1s very 

great 3 for placing one Foot of your Compaſies 
at the firſt Deviſion on theScale, and opening the other 
to the 60th Degree, you may with the points of your 
Compaſles (fo extended) d-{cribe a Ciicle, and the fe- 
veral Deviſions, on the Seate fl be the Degices of 
thc four P1urdrants ofotmar Circle, as you may try by 
working backwards, to what you were jult 1ow taught 
in the Making the Scale : For as b.foic you meaſured 
the ciſtar ce of the Degrees of the £»uarart, and tranſ- 
ferr'd them to the S: ule, > now 10u o1ly meaſure the 
D- vifiors on the Sca/e, and trorsfer th cm to the &r9- 
drant, S$cmi-Circle, or whole Circle dcſ{cribed on your 
Paper. For Example: 

If you would meaſure 3o Degrees 1n your deſcribed 
Circle, place one Foot of your Compatics at the begin- 
ing of Devitions on the Scale, as at A, and extend the 
other Foot to the Diviſions ma:tked 3o, and that di- 
ſtance transferred to the Circle, ſhall be the diſtance of 
30 degrees in that Circle. Do the like for any other 
number of Degrees. \ 

You may draw your Dyal firſt on a large ſheet of 
Paper, if yuur Dyal Plane be fo large, if it be vor (6 
large, draw it on a ſmaller picce of Paper; Then rub 


the back-(ide of your Paper-Dyal with Smal-coal, till L. 
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be well black'tz and laying your Paper Dyal on your 
Dyal Plane, ſo that the Eaſt, Weſt, North, or South 
Lines of your Paper agree cxadtly with the Eaſt, Weſt, 
North, or South ſcituation of your Dyal Plane. Then 
with Wax or Pitch faſten the Corners of the Paper on 
the Plane,and laying a ſtraight Ruler on the Hour-Lines 
of your Dyal, draw with the blunted point of a Needle 
by the fide of the Ruler, and the Smal-coal rub'd on the 
back-fide the Paper will leave a mark of the Lines on 
the Plane. 

If you will have the Lines drawn Red, you may rub 
the back-fide of your Paper with Vermillion ; it Blew, 
with Verditer ; if Yellow, with Orpment, &c. Then 
draw upon theſe marked Lines with Oyl Colours, as 
you pleaſe. —_ CC 

It your Dyal De- 
cline far towards the 
Eaſt or Weſt, the 
Hour-lines ( unleſs 
projected to a very 
great length)will run 
very cloſe to one an- 
other; therefore in 
this caſe you muſt 
project your Dyal 
on a large Table, or | 
ſometimes on the |? 
Floor of a Room,and | 


4 / 
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cut it off as far as 

you think good, from the Center ; for the further from 
the Center, the larger the diſtance of the Hour-lines. 
See the Fignre. 


An 
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lanati Words of Art uſed in this 
An Explanation of Jome - - of Art uſed in t 


N7y/e. The meeting or joyning of two Lines. 
Arch. A part of a Circle. 

Axis. The ſtraight Line that runs through the Center 
of a Sphere, ad both ways through the Circumference ; 
though in D, allizg it is all one with the Drameter of a 
Circle. 

Clinatory. See Fol. 8, 9, 10. 

Chord. See Fol. 14, 45, 46. 

Complement. The number that is wanting to make up 
another number go Degr. or 180 Degr. ©: 360 Degr:. cs. 

Contingent. A Linecioſing the Subſtile at right Angles. 

Deeree. See Fol. 12. 

Diameter. The longeſt ſtriig't Line that can be con- 
tained within a Circle, 7 iz. the Line tha! patl.s through 
the Center to the Circumfe:c1 ce both ways. 

Dyal Plane. See Fol. 7. 

Elevation of the Pole. So many degrees as the Pole is 
elevated above the Horiz or. 

Equimottial. The EquinoGial 1s a great Circle that runs 
evenly between the two Poſes of the World. But when 
we name the EquinoGal in this Book, we mean a ſmall 
Circle which repreſents it, and is the.Circle or Arch of 
a Circle which 1s divided into' equal parts to find there- 
by the unequal parts on the Lzne of Contingence. In the 
Horizontal Dyal it is that Arch of a Circle marked 
G C H. 

Horizon. Is a great Circle encompaſling the place we 
ſtand upon; but in Dyall:»gitis repreſented by a ſtraight 
Line, asin Operat. ITI. In the SouthDyal thc Line VI A VI 
is the Horizontal Line. 

Lati- 
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Latitude. The Latitude of a Place is the number of 
Degrees contained between the Equino@ial and the 
place inquired after. 

Line of Contingence. See Contingent. 

Magnetick, Needle. The Needle touch'd with the Load- 
ſtone, to make 1t point to the North. 

Meridian, is a great Circle of Heaven paſling through 
the North and South points of the Horizon 3 but in 
Dyalling it 1s repreſented by a ſtraight Line, as in Ope- 
rat. II. in the Horizontal Dyal the Line XII A is a Meri- 
dian Line. l 

Nadir. The point dire&ly under our Feet. 

Nautial Compaſs, Is the Compaſs uſed by Narigators, 
whereon is marked out all the 32 Winds or Poiats of 
the Compaſs. 

Oblique Plane. See Fol. 7. 

Parallel. Sce Fo1.'6 

Perpendicular. See Fol. 5. 

Pole. The North or South Points on thc Globe of the 
Earth, are call-dq North or South Pole. 

©:4drant. The fourth part of a Circle. 

Radius. Half the Diameter of a Circle. 

Right Angle. A ſtraight Line that falls perpendicular- 
ly upon another ſtraight Line, makes at the meeting of 
thoſe two Lires a Right Angle. A 

Semi-Circle. Half a Circle. 

Semi- Diameter, The ſame Radixs is. 

Sphere. The higheſt Heaven with all its imagined 
Circles 1s called the Sphere. 

Stile. The Gnomon or Cock of a Dyal. 

Subſtile. The Line the Stile ſtands on upon a Dyal 
Plane. 

Triangle. A figure conſiſting of 3 Sides and 3 Angles. 

Zenith. The Point direaly over our Head. 

FINIS. 
G A 


A Catalogue of GLOBES Celeſtial and Terreſtrial, 
Spheres, Mapps, Sca-Platts, Mathematical Inſtruments, 
and Books, mare an4 ſold by Joſeph Moxon, ox Lud- 
gate-Hill, at the Sign of Atlas. 


LOBES 26 Inches Diameter, The-price 20 /. the pair, 
GLOBES, near 15 Inches Diameter. The price 4 /. 

GLOBES, 8 Inches Diameter, The price 2 /, 

GLOBES, 6 Inches Diameter. The price 1 /. 10 Fs. 

CONCAVE HEMISPHERES of the Starry Orb; 
which ſerves for a Caſe to a Terreſtrial Globe of 3 Inches Diame- 
ter, made portable for the Pocket. Price 15 5. 

SPHERES, according, to the Copernican Hypotheſis, both Ge- 
neral and Particular, 20 Inches Diameter. Price of the General 
5 /. Of the Particular 6 }. Of both together 10. 

SPHERES, according to the Ptolomaick, Syſteme, 14 Inches 
Diameter, Price 3 /. 

SPHERES, according to the Ptolomaick, Sylkeme, 8 Inches 
Diameter. Price 1/. 10 5. 

Gunter's 2xadrant, 13 Inches Radius, printed on Paper, and 
paſted on a Board, with a NoEturnal on the backſide. Price 5 5. 

Ganter's ©uadrant, 4 Inches Radius, printed on Paper, and paſt- 
ed on Braſs, with a No&turnal on the backſide, and a Wooden 
Caſe covered with Leather fit for it : A new invention contrived 
tor the Pocket. Price 6 £<. 

A large Mapp of the World, 10 Foot long, and 7 Foot deep, pa- 
ſted on Cloath and eoloured. Price 2 /, 

A Mapp of all the World, 4 Foot long, and 3 Foot Geep, paſted 
on Cloath and coloured. Price 10 5, In theets 2 5s. 6 4. 

A Mapp of the Engliſh Empire in America, deſcribing all places 
inhabited there by the Engliſh Nation, as well on the Iſlands as on 
the Continent, Price 15 £. 

Six Scriptural _— 1. Of all the Earth : And how after the 
Flood it was divided among the Sons of Noah. 2. Of Paradiſe, 
or the Garden of Eden; with the Countries circumjacent inhabited 
by the Patriarchs. 3. The 4o ycars travel of the Children of 1/- 
rael through the Wilderneſs. 4. Of Canaan, or the Holy Lazd : 


and how it was divided among the twelve Tribes of Iſrael, and 
travelled 


travelled throngh by our Saviour and his Apoſiſes. 5. The Tra- 
vels of St. Pax/, ard others of the Apoſtles, in their propagating 
the Goſpel. 6. Zeruſal-m, as it ſtood in our Saviour's time; with 
a Book of Exp lanaticns to thele Mapps. entituled Sacred Geography 
Price 6 s. Lſctul to be bound up with Bibles, 

A Sea-Platt, or Mapp of all the World, according to Merea-. 
tor, in two large Royal Sheets of Paper 3 ſet forth by Mr. Edward 
Il right, and newly corrected by Foſiph Moxon Hydrogr. &c. 
Price 2 5. 

Sea Platts for failing to all parts of the World. Price 6 4. the ſheet. 

The famous City of B.utawvia in the Ealt-Indies, built and inhabited 
by the Dath 3 curiouſly engraved, and printed on four large Sheets 
of Royal Paper. Price 2 s. 6 4. 

A ſmall Mapp of all the World, with Deſcriptions, on one Sheet. 
Price 6 4. 


BOOKS. 


A Joe to Aſtronomy and Geography, or the Uſe of both the 
GLOBES Coleſtial and Terreſtrial ; by Foſeph Moxon Hy- 
drographer to the Kings molt Excellent Majelty. Price 5 5. 

The Uſe of the Copernican Spheres, teaching to ſalve the Phe- 
nomena by them, as ealily as by the Prolomaick, Spheres > by Foſeph 
Moxon Hydrographer &c. Price 4 5. | 

Wright's Corrcction of Exrors in the Art of Navigation. Price 8 s, 

New and rare Inventions of Water-works. Teaching low to raiſe 
Water higher than the Spring. By which Invention the perperual 
Motion is propoſed, many hard labours perturmed, and varicties 
of Motion and Sounds prodiiced, By 1/azc de Cars, Enginecr 
to King Charles the Firlt. Price 8 s. 

Pratiical Perſpective, or Perſp*Give made eafies Teaching by the 
Opticks how to delineate all Bodies, Buuldings and Landskips, &c, 
By the Carropticks, how to delineate confuſes Appearances. fo, as 
when ſeen in a Mirrour or Poliſht Body of any intended ſhape, the 
RefleQtion (hall thew a detign. By the Dyoptricks, how to draw 
part of many Figures into one, when ſcen through a Glaſs or _ 
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= cut into many Faces, By Foſeph Moxon Hydrographer, ec. 
rICC 7 I, 

An exact Survey of the Microcoſme. Being an Antaomy of the 
Bodies of Man and Woman; wherein the Skin, Veins, Nerves, 
Muſcles, Bones, Sinews and Ligaments are accurately delineatcd, 
Engraven on large Copper Plates, Printed and curiouſly paſted to- 
gether. ſo as at firſt fight you may behold all the parts of Man 
and Woman; and by turning up the ſeveral Difſc&ions of the Papers, 
takea view of all their Inwards : with Alphabctical referrences to the 
Names of every Member and part of the Body. Sect forth in Latine 
by Remelinus, and Michael Spaber of Tyrol : and Englilhed by Fchn 
Ireton Chyrurgeon : and laſtly, peruſed and corrected by ſeveral 
rare Anatomitts, Price 14 5s, 

Vignola, or the Compleat Architet. Shewing in a plain and caſie 
way, the Rules of the five Orders in Architeure, viz. Tuſcan, 
Dorick, Tonick,, Corinthian and Compoſite : whereby any that can 
but read and underſtand Englilh, may readily learn the proportions 
that all Members in Building have to on2 another : ſet forth by Mr. 
Fames Barrozzio of Vignola, and tranſlated into Englith by 7oſeph 
Moxon Hydrographer, &c. Price 3 5. 6 d. 

Chriſtiologia, or a brief, but true Account of the certain year, 
Month, Day and Minute of the Birth of eſs Chriſt. By Fohn 
Butler B. D. and Chaplain to his Grace Fames Duke of Ormond, &c. 
and Re&tor of Lichborongh, in the Diocels of Peterburgh. 
Price 3 5. 6 d. 

A Tutor to Aſtrology, or Aſtrology made eaſfie > being a plain In- 
troduction to the whole Art of Aſtrology. Whereby the meanelt 
Apprehenliop may learn to erc& a Figure, and by the ſame give 
a determinate Judgment upon any Queſtion of Nativity whatſoc- 
ver. Alſo new Tables ot Houſes, calculated tor the Latitude of 
51 deg. 32 min. Alſo Tables of Right and Oblique Aſcentions to 
6 deg. of Latitude, Whercunto is added an Ephemeris tor three 
years 3 With all other neceflary Tables that belong to the Art of 
Aſtrology. Alſo how to cre&t a Figure the Rational way by the 
Tables of Triangles, more methodically than hath yet been publi- 
ſhed ; digeſted into a ſmall Packet Volume, for the convenicncy 
of thoſe that ere& Figures abroad. By W. Eland. Price 2 1. 

The Uſe of a Mathctnatical Inſtrument called a Quadrant, (hew- 
ing very plainly and catily to know the exact height and diſtance 


of any Steeple, Tree, or Houſe, &c. Alſo to know the Hour of 
the Day by it 3 the heighth of the Sun, Moon or Stars ; and to 
know the time of the Sun-riting and ſetting, and the length of 
every day in the ycar, the place of the Sun in the Ecliptick, the 
Azimuth, right Aſcenſion, and Declination of the Sun: with ma- 
ny other neceſſary and dclighttul Conclutions, performed very 
readily, Alſo the uſe of a Notiwurnal, whereby you may learn to 
know the Stars in Heaven, and the hour of the Night by them, 
With many other delighttul Operations. Price 6 4. 

A brict Diſcourſe ot a paſſage by the North-pole to Japan, Chi- 
na, &c. Plcaded by three Experiments, and Anſwers to all ob- 
jections-that can be urged againſt a paſſage that way. As 1. By a 
Navigation into the North-pole, and 'two degrees beyond it. 
2, By a Navigation from Fapan towards the North-pole, 3, By 
an Experiment made by the Czar of Muſcovy : whereby it appears 
that to the Northward of Nova Zembla is a free and open Seca as tar as 
Fapan, China, &c. With a Mapp of all the diſcovered Land ncarett 
to the Pole. By Foſeph Moxon Hydrographer &c. Price 6 4. 

Regule Trium Ordinum Literarum Typographicarum : Or the 
Rules of the three Orders of Print-Lectters, viz. The Roman, Ita- 
lick, Englith, Capaitals and Small. Shewing how they are com- 
pounded -of Geometrick Figures, and moſtly made by Rxle 2nd 
Compaſs. Ulſetult tor Writing-Maſters, Painters, Carvers, Malons, 
and others that arc lovers of Curioſity. By 7oſeph Moxon Hydro- 
zrapher &c, Price 5 5. 

The Ule of the Aitronomical Playing Cards. Teaching an or- 
dinary Capacity by them to be acquaintcd with all the Stars in 
Heaven : tv know their Places, Ccluurs, Naturcs and Bigneſſes, 
Alſo the Poctical Reaſons for every Contiellation 3 very uſeful, plea- 
ſant and dclighttul tor all lovers of Ingeniety. By Foſeph Moxon 
Hydrogr. &c. Price 6 4. 

The Aitronomical Cards. By Foſeph M xon Hydrographer, ec. 
Price plain 1 s. Coloured 1 5. 6 4. Belt colourcd.and the Stars gilt'5 7. 

The Genteel Houſt-kgepers Paſtime : Or, the Mode of Carvi: :: at 
the Table repreſeiited mw a Pack of Playing Cards. By & ich, 
together with the Inſtructions in this Book, any ordinary Ca- 
pacity may eafily learn how to Cut up, cr Carve in M« dz all the 
moit nſual Dithes of Flefr, Fiſh, Fowl, and Baked M-:i5 , and 
how to make the ſeveral Services of the ſame at tc Table 
with the ſeveral Sawces and Garnifſhes proper to each Dith of 

Meat, 


Meat, 'Set forth by ſeveral of the beſt Maſters in the Faculty'of 
Carving, and publiſhed for publick Uſe. Price 6 4, 

Carving Cards. By the belt Carvers at tie Lord Mayors Table. 
Price 1 5s. 

Compendium Euclidys Curioft : Or Geometrical Operations, Shew= 
ing how with one ſingle opening of the Compaſſes, and a ſtraight 
Ruler all the Propotitions of Exclids firflt Five Buoks are perform- 
ed. Tranſlated out of Dutch into Engliſh. By Foſeph Moxon. 
Hydrogr. &c. Price 1 5. 

An TIntrodutiion to the Art of Species. By Sir Jonas Moore, 
Price 6 4. 

Two Tables of Ranges, according to degrees of Mowyture, By 
Henry Bond, Senior. Price 6. d. 

Mechanick, Exerciſes : Or the Doctrine of H 1ny-W.rcks, in fix 
Monethly Exerciſes ; began Fanzary 1. 1677. and munwily cone 
tinued till Fzne 1678, The nrlt three, 342, the Numb, I, Nun. I. 
Numb. III. teaching the Art of Smuthizg, The other three, vizs 
Numb INI. Numb. V. Numb. VI. teaching the Art of foynery. 
Accommodated with ſuitable engraved Figures. By Foſeph Moxon 
Hydrographcr, &c. price 6 4. each Ex«rcilc, 

At the place abovelaid, you inay al'o have all manner of 
Mapps, Sea-Platts Drafts, Mathematical Books, Injtruments, 6c. At 


the loweſt prizes. 


ADVERTISEMENT. 


Here is invented by the Right Honourable the Farl 
of Caſtlemain, a new kind of Globe, call'd ( j.r 
diſtin&ion jake) the Enghſh Globe; being a fiz'd and 
immorable one, performing what the Ordinary ones do, ard 
much more, even without their uſual Appendancies 5 as 
Wooden Horizons, Brazen Meridians, Vertical Circles, 


Horary Curcles, &c. For it Compoſes it ſelf to the = 
an 


-_, 


and Poſition of the Worlg without the Marriners Compaſs 
or the like forreign Helps, and beſides other uſeful and ſur- 
priſing Operations ( relating both to the Sun and Moon, and 
performed by the Shade alone) we have by it not only the 
conſtant proportion of Perpendiculars to their Shades, with 
ſeveral Corollaries thence ariſing, but alſo an eaſie, new, 
and moſt compendious way of deſcribing Dyals on all Planes, 
as well Geometrically, as Mechanically : moſt of which 
may be taught any one in few Hours, though never ſo unac- 
quainted with Mathematicks. 

To this is added on the Pedeſtal a Projeion of all the ' 
appearing Conſtellations in this Horizon, with their Figures 
and Shapes. And beſides, ſeveral new things in it differ- 
ing from the common Aſtrolabe , (tending to a clearer and 
quicker way of Operating) the very Principles of all Ste- 
riographical ProjeFions are laid down, and Mathemati- 
cally demonſtrated; as is every thing elſe of Moment 
throughout the whole Treatiſe. 

Theſe Globes will be made and expoſed to Sale about 
Augult ext, (God willing: againſt which time the Book 
for its uſe will alſo be Printed, and ſold by Joſeph Moxon, 


on Ludgate-Hill, at the Sign of Atlas. 


